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(71) We, The Marley Tile Com- 
PANY Limited, a British Company of 
London Road, Riverhead, Sevenoaks, Kent, 
do hereby declare the invention, for which 

5 we pray that a patent may 6e granted to 
us, and the method by which it is to be 
performed, to be particularly described in 
and by the following statement: — 
This invention relates to flooring materials 

10 and methods for the manufacture thereof. 

It is known to manufacture flooring 
materials by spreading a coating of a poly- 
vinyl chloride paste type resin, mixed with 
additives such as plastidsers, stabilisers, 

15 viscosity depressants and pigments, on to one 
side of a fibrous substrate such as a woven 
hessian fabric, woven hessian with needled 
jute fibres or a flooring felt impregnated with 
a resinous binder, for example asphalt, poly- 

20 vinyl acetate or a synthedc rubber. The vinyl 
resin coating is then gelled by passing the 
coated substrate through an oven. The sub- 
strates hitherto used in such floorings have 
frequently been of a thickness of the order 

25 of at least 0.03 inches and have therefore 
provided a substantial portion of the total 
thickness of the flooring material, which may 
in all be as little as 0.Q5 inches. 
Flooring materials prepared in this way 

30 have been found to suffer from two major 
defects. First they exhibit the phenomenon 
of "face curl", that is a tendency of the 
edges ofjhe floormg material to raise them- 
r 1 



selves from the floor after laying. This 
appears to be caused by a relative shrink- 35 
age of die vinyl resin layer as compared with 
the substrate, the latter having a lower 
thermal co-efficient of expansion and also 
a tendency to expand and contraa with 
changing humidity. Secondly, the flooring 40 
materials have relatively poor indent pro- 
perties as compared wiA a flooring material 
consistmg of laminated vinyl resin sheets 
without a substrate. Thus, a standard exerted 
I)ressure results in a deeper lasting impres- 45 
sion in the flooring materials which include 
a fibrotis substrate providing a substantial 
portion of the total thickness of the flooring 
than in a flooring material consisting entirely 
of laminated vinyl resin sheets. 50 

It is an object of the present invention to 
provide a method of manufacturing a floor- 
mg material including a fibrous substrate 
which can be used to produce a flooring 
material which is not subject to face curl 55 
and which has good indent properties. 

According to one feature of the present 
invention, there is provided a method of 
manufacturing flooring material which com- 
prises (1) applying a layer of a vinyl resin 60 
composition on to one side of a fibrous sub- 
strate (as herein defined), and (2) applying 
a second layer of a vinyl resin composition 
on to the other side of the said fibrous 
substrate; the layer of vinyl resin composi- 65 
tion which is to be face downwards upon 
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laying the flooring material being of greater 
thickness than the layer of vinyl rcsm com- 
position which is to be face upwards upon 
laying the flooring material; and at least 

5 one of the layers of vinyl resin composi- 
tion being applied as a calendered vinyl 
resin layer. ^ _ . 

According to a further feature ot tne 
present invention, there is provided floonng 

10 material comprising a fibrous substrate (as 
herein defined), a geUed vinyl resm layer 
bonded to one side thereof and a layer of 
pre-formed calendered vinyl resm fiLm 
bonded to the opposite side thereof, the 

15 layer which is to be face downwards upon 
laying of the flooring material bcmg of 
greater thickness than the layer which is to 
be face upwards on laying of the floonng 
material. 

20 According to a still further feature of the 
present invention, there is provided flooring 
material comprising a fibrous substrate (as 
herein defined), a geUcd vinyl resin layer 
bonded to one side thereof, a layer of prc- 

25 formed calendered vinyl resin film bonded 
to the opposite side thereof and a vinyl 
lesin wear layer bonded to the top layer 
which is to be face upwards on laying of 
the flooring material, the bottom layer which 

30 is to be face downwards on laying of the 
flooring material being of greater thickness 
than said top layer. 

The expression "fibrous substrate" is used 
herein to designate substrates which are 

35 fibrous throughout their thickness whereby 
in the method according to the present in- 
vention the layers of vinyl resin composi- 
tion applied in steps (1) and (2) come into 
direct contaa with the fibrous material of 

40- the substrate. 

One preferred method accordmg to the 
present invention includes the steps of (1) 
applying a layer of a spreadable vinyl resin 
composition in the form of a paste on to one 

45 side of the substrate; (2) gelling the said 
layer; and (3) applying a calendered vmyl 
resin film on to the other side of the said 
substrate. The calendered vinyl resin film 
is advantageously of greater thickness than 

50 the layer formed by spreading, the calendered 
film thus providing the layer which is to 
be face downwards upon laying the flooring 
material. 

In carrying out the method accordmg to 
55 the invention, it will be generally be con- 
venient to provide vinyl resin wear layer on 
the top layer, that is the layer which is to 
be face upwards upon laying of the flooring 
material. Where such a wear layer is to be 
60 provided, it may for example be formed by 
coating the top layer with a vinyl resin 
composition in the form of a paste, again 
followed by gelling. Alternatively, the wear 
layer may be added by lamination using a 
65 preformed calendered vinyl resin film. A 



transparent wear layer thus prepared will 
usually possess somewhat improved stain 
resistance as compared with a transparent 
wear layer prepared by the technique using 
a vinyl resin composition in the form of a 70 
paste. Also, where a design is to be pnnioi 
on to the flooring material using a multiple 
colour printing press, it is more convement 
to print on a relatively thin calendered wear 
layer than on the top layer of the relatively 75 
thick flooring material. 

In a particularly preferred method accord- 
ing to the invention, a layer of a spreadable 
vinyl resin composition in the form of a 
paste is first applied on to one side of the 80 
substrate followed by gelation. A wear layer 
is next applied on to the gelled vinyl resin 
layer, after which a calendered vinyl rcsin 
film is applied on to the other side of the 
subsurate. 

The substrate on which the bottom and 
top layers are applied is preferably of a 
thickness in the range of from 0.004 to 0.030 
inches, particularly 0.004 to 0.020 inches. 
Various types of fibrous e.g. fabric substrate 90 
may be employed, non-woven fabrics being 
preferred. Fibrous materials may be of syn- 
thetic or natural origin, viscose being par- 
ticularly suitable, bonded in the case of non- 
woven fabrics with such substances as poly- 95 
vinyl alcohol, polyvinyl acetate or synthetic 
rubbers. A non-woven fabric of glass tissue 
is especially preferred. Other suitable fibrous 
substrates include rubber-impregnated paper 
and woven fabric such as woven cotton and 100 
hessian materials. The material selected as 
substrate is preferably one through which 
a vinyl resin composition in the form of a 
paste can penetrate. Thus, when a vinyl 
resin layer is first formed on one side of 105 
the substrate by application of such a paste, 
the paste penetrates through the substrate 
and helps to bind the calendered vinyl resin 
film subsequently applied to the other side 
of the substrate. HO 

The spreadable vinyl resin composition in 
the f<»m of a paste (conveniently used for 
the af^lication of the layer to be face up- 
vmds upon laying the flooring material) will 
in general comprise a vinyl chloride homo- 115 
polymer or copolymer together with addi- 
tives necessary to the formation of a satis- 
factory vinyl resin layer after gelling. The 
additives may include plasticiser together 
with for example stabilisers, fillers, pigments 120 
and viscosity depressants. 

The proportions in which the additives are 
used when preparing a particular layer will 
depend upon the purpose to be served by 
the layer in the flooring material. Thus, as 125 
explained hereinafter, different proportions 
of additives will be required when the layer 
is to be protected by a separate wear layer 
from when the layer is itself to provide the 
wear layer of the flooring material. The 130 
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various constituents of the sprcadable vinyl 
resin composition are intimately mixed to 
a paste prior to spreading. 
The vinyl chloride homopolymer or co- 
5 polymer incorporated in the spreadable vinyl 
resin composition preferably comprises vinyl 
chloride homopolymer, conveniently in the 
form of polyvinyl chloride paste type resin. 
A particularly suitable paste type resin is 

10 that marketed by Imperial Chemical In- 
dustries under the trade name P 65—54. 
The advantage of this paste type resin is 
that it provides a vinyl resin composition 
having relatively low viscosity at low 

15 plasticiser content and therefore relatively 
good spreading properties. 

The spreadable vinyl resin composition 
may also contain a proportion of filler, the 
quantity depending upon the properties re- 

20 quired of the layer to be formed using the 
composition. If the layer is to act as a wear 
layer, then the less filler used the better wDl 
be the abrasion resistance and stain resist- 
ance of the layer. In such circumstances it 

25 is preferable to use no filter at all. If on 
the other hand the layer is to be protected 
by a separate wear layer, a relatively large 
proportion of filler will generally be used 
for economic reasons. The upper limit of 

30 the quantity of filler which may be used is 
set by the requirement that the composition 
should be spreadable, and the proportion of 
filler will preferably not be greater than 
450 parts by weight for every 100 parts by 

35 weight of vinyl resin in the composition. A 
convenient range of proportions for tiie filler 
is 100 to 300 parts by weight for every 100 
parts by weight of vinyl resin. Various inert 
inorganic substances may be used as filler, 

40 the most convenient being calcium carbonate 
in the form cf whiting, prednitated chalk, 
ground limestone or ground dolomite. The 
average particle size of tiie filler is pre- 
ferably from 65 to 150 microns. 

45 The spreadable vinyl resin composition will 
also in general contain a proportion of 
plasticiser, and, as stated above, tiie higher 
the quantity of filler used tiie higher also 
will be the quantity of plasticiser necessary. 

:>u Where the quantity of filler is 100 parts 
by weight for every 100 parts by weight of 
vinyl resin, about 50 parts by weight of 
plasuciser per 100 parts by weight of resin 
will usually be needed. Where the proportion 

35 of filler is as high as 450 parts by weight, 
on the other hand, about 85 to 90 parts by 
weight of plastidser will generally have to 
be used. Phthalate plastidsers are preferred, 
particularly nonyl, octyl, butyl, butyl benzyl 

w and, most preferably, dialphanol phtiialates. 
Phosphate plasticisers may also convenientiy 
be used, e.g. trixylenyl and tri-cresyl phos- 
phates. Certam plastidsers (in particular die 
phosphates and dibutyl phthalate and butvl 

05 benzyl phthalate) have a disadvantage in tiiat 



tiiey give rise to vinyl resin compositions of 
high initial viscosity and also cause rapid 
increase of viscosity of the compositions. 
Thus, where such plasticisers are used, the 
spreadable vinyl resin compositions must of 70 
course be used before undue thid^ening takes 
place. , 

It is in general preferable to incorporate 
into the spreadable vinyl resin compositions 
which contain polyvinyl chloride resin a 75 
quantity of a stabiliser, tiiat is a substance 
capable of retarding decomposition of the 
resin during gelling. Barium cadmium soap 
is an eminentiy suitable stabiliser, and other 
substances which may be used include certain 
organo-tin compounds, e.g. dibutyl tin 
dilaurate and lead-containing compounds 
such as dibasic lead carbonate and lead 
stearate. The proportion of stabiliser in the 
spreadable vinyl resin composition is usually 85 
quite small, a quantity in the range of from 
1 to 3 parts By weight for every 100 parts 
by weight of polyvinyl chloride resin in 
general being adequate. 

The spreadable vinyl resin compositions 90 
will also normally contain pigments selected 
to give a desired colour. The nature and 
proportion of pigment used will of course 
depend u^on the colour and shade of floor- 
ing material to be prepared. Inorganic pig- 95 
ments (e.g. iron oxide pigments and cadium 
reds) and organic pigments (e.g, benzidine 
yellows and phthalocyanine blues and greens) 
may convenientiy be employed. 

It is essential that the vinyl resin com- IQO 
position should be spreadable, and where 
necessary a viscosity depressant may be added 
to the composition to improve its spread- 
ability. Hexylene glycol is a convenient vis- 
cosity depressant, and a particularly suitable 105 
viscosity depressant is that sold by Imperial 
Chemical Industries under the trade name 
"Lubrol" MOA, the word "LubroP being 
a registered Trade Mark. 

The vinyl resin composition is conveniently 110 
spread on to the substrate at about room 
temperature. In a preferred method, the 
layer is coated on to the substrate at room 
temperature and the coated substrate is then 
passed through an oven at a temperature of 115 
about 155 to 175°C whereby gelation of tiie 
layer is effected. The exact geUing tem- 
•perature necessary depends upon the resin 
and plasticiser used whilst tiie period of time 
needed for gdation depends upon the tiiick- 120 
ness of the layer. Layers thicker tiian 0.03 
inches are difficult to gel, prolonged heating 
being necessary. 

The coating may be spread on to the 
substrate by methods known per se. Thus, 125 
for instance the coating may be formed using 
a spreading knife such as a doaor blade 
witii over-roll or over-blanket spreading. 
Alternatively, roller coaters, hot melt coatcrs 
and extrusion coatcrs may be used. 130 
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Where it is desired to provide a decora- 
tive pattern on the floor material, it is next 
usually necessary to add a transparent wear 
layer on to the top layer of the flooring 
material. The pattern may be printed on to 
the top layer after gelation, and then the 
transparent wear layer added. Where the 
transparent wear layer is provided by a 
calendered film, another technique is to print 
the pattern on to the side of the transparent 
wear layer which is placed face downwards 
on to the top layer. The decorative pattern 
is then protected by the full thickness of 
the wear layer. Alternatively the wear layer 
may be embossed after application, the de- 
pressed areas then being infilled with a dif- 
ferent polyvinyl chloride resin composition. 
Where the wear layer is formed by coating 
using a spreadable vinyl resin composidon 
in the form of a paste, the vinyl resin cwn- 
position preferably contains no filler. The 
composition also advantageously contains a 
proportion of a solvent such as aliphatic 
mineral spirit. The resultant fall in viscosity 
enables the proportion of plasticiser to be 
reduced and thereby lessens the tendency of 
the wear layer to stain due to the presence 
of a high proportion of plasticiser. Where 
the wear layer is provided by a preformed 
calendered film, this may be prepared by 
method known per se for the production of 
vinvl resin calendered films. 

Plain coloured or mottled floor materials 
may be prepared without the additional wear 
layer, the top layer acting also as wear 
layer. A mottled effect may be achieved by 
adding to the spreadable vinyl resin com- 
position used in the preparation of the top 
layer a small quantity of a differently 
coloured vinyl resin composition. The floor- 
ing material can be given a smooth surface 
bv rolling, for example with a smooth 
chromium plated roller, after gelation or 
alternatively, an embossed pattern may be 
apolied using a patterned roller. 

The bottom layer of the flooring material 
is applied on to the substrate in the form of 
a calendered vinyl resin film. The calendered 
film conveniently consists of a vinyl resin 
composition including vinyl chloride homo- 
polvmcr or copolymer together with additives 
such as for example plasticisers, fillers, 
stabilisers, etc. The calendered film can if 
desired be preformed and can then be applied 
on to the substrate with the aid of a suitable 
adhesive such as a synthetic rubber solution 
of a well known type. Alternatively the sub- 
strate may be applied on to the calendered 
film whilst still in contact with the final 
calendering roller. The substrate in this 
method is one which has allowed some paic- 
tratton of paste from the previous applica- 
tion of the top layer, and the substrate and 
calendered film are laminated together whilst 
the calendered film is in contact with one 



of the final calendering rollers, conveniently 
by means of an additional roller which to- 
gether with the final calendering roller serves 
to press the substrate and calendered film 
together. In a stiU further alternative process, 
the substrate is passed together with the 
calendered film through the nip between the 
final two calendering rollers whereby lamina- 
tion is effected. The paste which has pene- 
trated through the substrate will generally 
be heated prior to application of the 
calendered filin. , 

The provision of vinyl rcsm layers on 
both sides of the substrate results m a re- 
duction in the tendency of the flooring 
material to exhibit face curl, the bottom layer 
counteracting any tendency for the top layer 
to cause raising of the edges of the flooring 
material. The bottom layer is made thicker 
than the top layer so that it more than com- 
pensates for any effect of the top layer. In 
flooring materials prepared in this way, the 
central area of the flooring matenal rather 
than its edges has a possible tendency to 
raise itself after laying but the weight of 
the flooring material is sufficient to overcome 
this tendency. Where a separate wear layer 
is to be added to the top layer, the bonom 
layer is preferably made of a thickness greater 
than the combined thicknesses of the top 
and wear layers. The top layer is convenientiy 
of a thickness in the range of 0.01 to 0.04 
inches, the wear layer, where it «ists, of 
a thickness in the range of 0.004 to 0 02 
inches and the bottom layer greater than 
the thickness of the top layer plus, whwc 
it exists, the thickness of the wear layer. The 
bottom layer preferably has a thickness of not 
more than 0.06 inches. It will be appreciated 
that the thickness of the various layers should 
be selected to provide an adequate thickness 
of the final flooring material, which is gencr- 
ally at least 0.04 inches or, more commonly, 
at least 0.05 inches. . 

The following example illustrates the in- 
vention : — 

Example 

A non-woven fabric consisting of viscose 
bonded with polyvinyl alcohol and weighing 
45 grams per square metre, was coated on 
one side with a layer having the following 
composition: 



Polyvinyl chloride paste 

type resin 
Phthalate plasticiser 
Barium cadmium soap 

stabiliser 
Fine particle size inorganic 

filler 
Pigment 



100.0 pts. 

60.0 pts. 

2.0 pts. 

100.0 pis. 

5.0 pts. 



70 



75 



80 



85 



90 



95 



100 



105 



no 



115 



120 



125 



A thickness of 0.010" was applied by doaor 
blade with sufficient penetration of the paste, 
through the fabric to give a layer of poly- 
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vinyl chloride resin composition which will 
ensure satisfactory bonding properties after 
subsequent lamination to a calendered poly- 
vinyl chloride resin base. The coated fabric 
5 was then passed through an oven at a tem- 
perature sufficient to gel tiie coating. A wear 
surface, of tiie. following composition, was 
then superimposed on to this coating; 



10 



Polyvinyl chloride paste 

type resin 
Phthalate plasticiser 
Barium cadmium soap 

stabiliser 
Viscosity depressant 
Pigment 



100.0 pts. 
35.Q pts. 

2.0 pts. 

— «w^*wo«Mt 2.0 pts. 

15 Pigment 3.0 pts. 

A tiiickness of 0.020'' was applied, by 
doctor blade and gelled in an oven, the sur- 
face then being embossed witii a decorative 

Oft IfF^' embossed areas were then 

filled witii a plastisol, of similar composition 
but of a different colour to the wear surface 
material, by passing, the embossed surfece 
beneath a doctor blade^ under sufficient pres- 
sure to remove the applied plastisol from 

25 uie top surfaces. The infilling plastisol was 
tiien gelled in an oven and tiie surface of 
the flooring was given a smooth or slightiy 
textured surface by passing through an em- 
bossing head, containing the appropriate 

30 finishing roller, at the end of the heating 
tunnel. 

The material obtained had a total thick-' 
ness of approximately 0.030''. and tiiis was 
- then increased to a tiiickness more suitable 
35 for flooring by laminating a calendered sheet 
to die base side of the coated material. This 
fihn was calendered to a thickness of 0.050" 
and was prepared from the following com- 
position: 



40 



Polyvinyl chloride resin 
Phthalate plasticiser 
Barium cadmium soap 

stabiliser 
Inorganic filler 



10.0 pts. 
42.0 pts. 

2.0 pts. 
150.0 pts. 

45 The calendered film was laminated to tiie 
coated material by preheating .the base side of 
the material with radiant heaters and then 
applying to tiie hot calendered sheet in a 
pressure nip formed by a rubber and a metal 

50 roll. 

WHAT WE CLAIM IS:^ 
1. A method of manufacturing flooring 
materials which comprises (1) applying a 
layer of a vinyl resin composition on to one 

55 side of a fibrous substrate (as herdn defined), 
and (2) applying a second layer of a vinyl 
resm composition to the other side of the 
said fibrous substrate; the layer of vinyl resin 
composition which is to be face downwards 

60 upon laying the flooring material being of 



greater thickness tiian tiie layer of vinyl resin 
composition which is to be face upwards 
upon laying the flooring material; and at 
least one of the layers of vinyl resin com- 
position being applied as a calendered vinyl 65 
resin layer. 

2. A method as claimed in claim 1 which, 
comprises (1) applying a layer of a spread- 
able vinyl resin composition in the form of 

a paste on to one side of the fibrous sub- 70 
strate; (2) gelling the said layer; and (3) 
applying a calendered vinyl resin film on to 
tiie otiier side of the fibrous substrate. 

3. A method as claimed in.daim 2 in 
which the calendered vinyl resin film b of 75 
greater tiiickness than the layer formed by 
sfmding. 

4. A method as claimed in any of the 
preceding claims in which a vinyl resin wear 
layer is provided on the top layer which is 80 
to be face upwards upon laying of tiie floor- 

mg material. 

5. A method as claimed in claim 4 in 
which the top layer is formed by applying 

a spreadable vinyl resin composition in the 85 
form of a paste on to one side of the fibrous 
substrate followed by gelation; a wear layer 
is tiien applied on to the gelled vinyl resin 
layer, and a calendered vinyl resin film is 
thereafter applied on to the other side of 90 
the fibrous substrate. 

6. A method as claimed- in claim 5 in 
which the wear layer is applied by coating 
the top layer with a vinyl resin composition 

m tiie form of a paste and subsequentiy 95 
gelhng tiie layer thus formed. 

7. A method as claimed in claim 5 in 
which the wear layer is applied by lamina- 
tion using a pre-foimed calendered vinyl 
resin fihn. 100 

8. A method as claimed in claim 6 or 
claim 7 in which the wear layer is trans- 
parent 

9. A method as claimed in any of claims 

4 to 8 in which the vinyl resin wear layer 105 
IS from 0.004 to 0,02 inches thick. 

10. A method as claimed in any of the 
preceding claims, in which the fibrous sub- 
strate is from 0.004 to 0.030 inches thick. 

11. A method as daimed m claim 10 in 110 
which tiie fibrous substrate is from 0,004 to 
0.020 inches , tiiick. 

12. A method as claimed in any of the 
preceding daims in which the top layer 
which is to be face upwards upon laying 115 
of tiie flooring material is from 0.01 to 0.04 
mches thick. . . 

13. A method as claimed in any of the 
preceding claims in which die bottom layer 
which is to be face downwards upon laymg 120 
of the flooring material is .not more than 
0,06 inches thick. 

14. A method as daimed in any of the 
preceding daims in which tiie total tiiickness 
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of the flooring material produced is at least 
0.04 inches. 

15 A method as claimed in claim 14 in 
which the total thickness of the floonng 
5 material produced is at least 0.05 mchcs. 

16. A method as claimed in any of the 
preceding claims in which the fiteous sub- 
strate is a non-woven fabric. 

17. A me±od as claimed in claim 16 in 
10 which the fibrous substrate comprises a non- 
woven faWc of glass tissue. . , . _ . 

18. A method as damiied m claun 16 m 
which the fibrous substrate comprises viscose 
fibres bonded with polyvinyl alcohol, poly- 

15 vinyl acetate or synthetic rubbers. ^ 

19. A metiiod as claimed m any of clauns 
1 to 15 in which the fibrous substrate is 
rubber-impregnated paper. t \u;^. 

20. A method as damicd m any <rf clamxs 
20 1 to 15 in which the fibrous substrate js a 

woven fabric. . 

21 A method as damied m claun 2 m 
which the spreadable vinyl resin composition 
used in the formation of the geUed botcran 

25 or top layer on the fibrous substrate com- 
prises a vinyl resin together with a 
plasticiser, stabiliser, fiUer, pigment_and/or 
viscosity depressant, the said compositum be- 
ing in the form of a paste. ^ 

30 22. A method as claimed m claun 21 m 
which the vinyl resin comprises polyvinyl 
chlOTide. . 

23. A method as clauned m daim 22 m 
which tht polyvinyl chloride is in the form 

35 of polyvinyl chlcmde paste type rean. ^ 

24. A method as claimed in any of clauns 
21 to 23 in which the spreadable vinyl rcan 
composition used in the formation of the 
gelled bottom or top layer contams calcuan 

40 carbonate in the form of whiting, piedpitated 
chalk, ground limestone or ground dolomite 
as filler. _ . . 

25. A method as claimed in claun 24 m 
which the average particle size of the filler 

45 is from 65 to 150 microns. ^ 

26. A method as claimed in any of clauns 
21 to 25 in which the spreadable vinyl resm 
composition used in the formation of the 
gelled bottom layer or top layer contains up 

50 to 450 parts by weight of filler per KX) 
parts by weight of vinyl resin. 

27. A method as claimed in claim 26 m 
which the said spreadable vinyl resin com- 
position contains from 100 to 300 parts by 

55 wdght of filler per 100 parts by weight of 
vinyl resin. . 

28. A method as claimed m any of claims 
21 to 27 in which the spreadable vinyl resm 
composition used in the formation of the 

60 gelled bottom or xop layer contains a 
phthalate or .phosphate plasticiser. 

29. A method as claimed m claun 28 m 
which the phthalate or phosphate plasticiser 
is nonyl, octyl, butyl, butyl benzyl or di- 



alphanol phthalate, or tri- xyknyl or * rf- 65 
cresyl ^osphate. 

30. A method as claimed- m any of clauns 
21 to 29 in which the spreadable vinyl resin 
composition used in the formation of the 
gelled hoaooi or top layer contains banum 7U 
cadmium soap as stalnliscr. 

31. A method as claimed in any of clauns 
21 to 30 in which the spreadable vinyl re^ 
composition used in the* formation of the 
gelled bottom or top layer contams from 1 
to 3 parts by weight of stabiliser per lOO 
parts by wei^t of vinyl resin. 

32. A method as claimed in any of clauns 
21 to 31 in whidi the spreadaWe vinyl resin 
composition used in the formaticHi of the w 
gellS bottom or top layer contains hexylenc 
glycol as a. viscosity depressant 

33. A method as claimed in any of claims 

21 to 32 in which the vinyl resin wear layer 

is wovided on die gelled top layer by coatmg » 
the gelled top layer witi a si^eadable vmyi 
resin composidon connmsing a vinyl rean to- 
gether with a plastidser, stabiliser, pigment, 
viscosity depressant and/or solvent, the said 
composition being in the form of a paste, W 
followed by gelling of die layer thus fOTmed. 

34. A method as claimed in daim 33 in 
which the vinyl resia is as defined in daim 

22 or rl fl?r» 23. ^ 

35. A method as claimed in claim 33 or » 
. riflim 34 in which the spreadable vinyl resin 

composition contains a plastidser as defined 
in daim 28 or claim 29. 

36. A method as daimed in any of claims 

33 to 35 in which the spreadable vinyl resin 100 
composition contains a stabiliser ss defined - - 
in daiia 30. 

37. A method as datmed in any <^ claims 
33 to 36 in which the proportion of saHliscr 

in the spreadable vinyl resin composition is 105 
as defined in daim 31. 

38. A method as daimed* in any of dasms 
33 to 37 in which the spreadable vinyl resin 
composition ccmtains a viscosity depressant 

as defined in daim 32. 110 

39. A metfiod as claimed m any of claims 
33 to 38 in which the spreadable vinyl resin 
composition contains aliphatic mineral spirit 
as solvent. 

40. A metiuxi as claimed in any of claims 115 
1 to 39 in which the calendered vinyl resin 
film on one side of die fibrous sabstrate is 
pre-formed and applied to the fibreus strt>- 
strate with the aid of an adhesive serving to 
bond the pre-formcd calendered fihn to tiic 120 
substrate. * , . . 

41. A method as claimed m claun 40 m 
whidi the adhesive is a polyvinyl chloride 
plastisok \ ' ' ' ' ' 

42. A method as claimed in claun 1 sntv 125 
stantially as herein described. 

43. A method as claimed in claim 1 sub- 
stantially as herein described in the Example. 

44. Flooring material when manufactured 
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by a method as claimed in any of claims 1 
to 43. 

45. Flooring material comprising a fibrous 
substrate (as herein defined), a gelled vinyl 
resin layer bonded to one side thereof and 
a layer of pre-formed calendered vinyl resin 
fihn bonded to the opposite side thereof^ the 
layer which is to be face downwards upon 
laying of the flooring material being of greater 
diickness than the layer which is to be face 
upwards on laying of the flooring material. 

46. Flooring material comprising a fibrous 
substrate (as herein defined), a gelled vinyl 
resin layer bonded to one side thereof, a layer 
of pre-formed calendered vinyl resin fiJm 
bonded to the opposite side thereof and a 
vinyl resin wear layer bonded to the top layer 
which is to be face upwards on laying of the 
flooring material, the bottom layer which is 
to be face downwards on laying of the floor- 
ing material being of greater thickness than 
said top layer. 

47. Flooring material as claimed in claim 
46 in which the vinyl resin wear layer is a 
calendered vinyl resin fito. 

48. Flooring material as claimed in claim 
46 or claim 47 in which the bottom layer 
has a thickness greater that the combined 
thickness of the top layer and the wear layer. 



49. Flooring material as claimed in any 30 
of claims 45 to 48 in which the fibrous sub- 
strate has a thickness as specified in claim 

10 or claim 11. 

50. Flooring material as claimed in any 

of claims 45 to 49 in which the top layer has 35 
a thickness as specified in claim 12. 

51. Flooring material as claimed in any 
of claims 45 to 50 in which the bottom layer 
has a thickness as specified in claim 13. 

52. Flooring material as claimed in any 40 
of claims 46 to 51 in which a vinyl resin 
wear layer is provided on the top layer hav- 
ing a thickness as specified m claim 9. 

53. Flooring material as claimed in any 

of claims 45 to 52 which has a thickness as 45 
specified in claim 14 or claim 15, 

54. Flooring material as claimed in any 
of claims 45 to 53 substantially as herein 
described. 

55. Flooring material substantially as here- 50 
in described in the example. 

For the Applicants, 
FRANK B. DEHN & CO., 
Chartered Patent Agents, 
Imperial House^ 
15/19, Kingsway, 
London, W.C.2. 
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